Search for hypothetical causative agents of viral nature in human leukemias and lymphomas has recently been carried out extensively by electron microscopy, immunofluorescence, and the application of viral interference phenomenon.' On the basis of our results obtained in the in vitro transformation of mouse cells by Friend murine leukemia virus,2 we have attempted a different approach to the problem by testing the transforming capacity, if any, of the human leukemic materials utilizing in vitro cultured human embryonic cells as a "target." The present paper reports the preliminary findings on the appearance of morphological changes in human embryo cells treated with the cell-free supernates of human leukemic cell cultures.
Search for hypothetical causative agents of viral nature in human leukemias and lymphomas has recently been carried out extensively by electron microscopy, immunofluorescence, and the application of viral interference phenomenon.' On the basis of our results obtained in the in vitro transformation of mouse cells by Friend murine leukemia virus,2 we have attempted a different approach to the problem by testing the transforming capacity, if any, of the human leukemic materials utilizing in vitro cultured human embryonic cells as a "target." The present paper reports the preliminary findings on the appearance of morphological changes in human embryo cells treated with the cell-free supernates of human leukemic cell cultures.
Materials and Methods.-Peripheral blood was collected from eight patients, six males and two females, with acute and chronic myelogenous leukemia. The heparinized blood was allowed to sediment at room temperature for one hour to separate the buffy coat. The cells in the buffy coat were pipetted off and placed in the growth medium to compose a cell suspension with 5.0-10 X 106 viable leukocytes per ml. The culture medium employed was M\lcCoy 5A medium containing 30 per cent fetal calf serum.3 Incubation of the leukemic cells was carried out at 370C in a stationary position.4 The "target" cells which were subjected to the exposure with the cell-free supernates of leukemic cell cultures were the primary cultures of three-month-old human embryos. These cultures were prepared in TD40 flasks using Eagle's niedium supplemented with 10 per cent fetal calf serum.
Cell-free supernates of leukemic cell cultures were collected between three and seven days of incubation. Trypsinized primary human embryo cells were suspended in the cell-free supernates from the leukemic cultures and subsequently seeded onto TD40 flasks. After incubation overnight at 370C, culture medium was changed with fresh Eagle's medium containing 10 per cent fetal calf serum. Subsequent medium change was carried out every other day. As controls, trypsinized embryo cells were suspended in McCoy 5A medium -with 30 per cent fetal calf serum or in cell-free supernates from leukemic cell cultures treated at 60'C for 30 minutes. Same number of control cultures were set up simultaneously with each series of experiments. The "heated control" was also included in all cases save for the test with first two leukemic cell cultures, nos. 5 and 6. Results.-Eleven different leukemic cell cultures from five acute and three chronic leukemia patients, five untreated and three treated, were tested for their capability to induce morphological changes of human embryo cells. Proliferative "foci" consisting of epithelioid cells were noted among the fibroblastic monolayers composing the background after approximately four to ten weeks of subculture of primary embryo cells with the leukemic culture fluids. Fine network formation by spindleshaped cells distinct from normal human embryonic fibroblasts was another char- I The leukemic specimen was taken after the treatment was initiated. The patient, however, showed no response to the antileukemic therapy over 8 weeks.
acteristic of the foci (Figs. 1-4) . These results are summarized in Table 1 . Such foci were observed in 12 cases among 33 cultures exposed to the culture fluids of leukemic cell cultures from eight patients. During the last two experiments with leukemic cell cultures, nos. 17 and 18, another type of focus was observed. The foci appeared approximately five weeks after the exposure and were characterized by "rounded" cells with similar spindle-shaped cell network as previously described (Fig. 5) . These rounded cells showed a tendency to disintegrate from the foci (Fig. 6 ).
No such characteristic alteration of morphology of cells composing monolayer cultures could be detected among the cultures treated with leukemic culture fluids heated at 60'C for 30 minutes nor in the control cultures incubated with normal tissue culture medium.
Discussion. Recently the presence of virus-like particles in human leukemia and lymphoma cells and in plasma of leukemic patients has been demonstrated by electron microscopic studies. Herpes-like particles were often found in association with the in vitro cultured cells of Burkitt's lymphoma5 and of leukemias mostly of myelogenous type,1 whereas the particles seen in the plasma6 and the leukemic tissues7 from the patients resembled the type-C particle characteristic of avian and murine leukemias. It has also been reported that such particles are likely to decrease by the treatment of leukemic patients with antileukemic agents.8 The present experiment was carried out under working hypotheses that a postulated "viral" transforming factor(s) possibly related to the human leukemia may persist in the leukemic cells from untreated patients, and that such factor(s) could hopefully be enhanced at a certain early stage of cultivation of leukemic cells in vitro. It was also assumed that primary human embryo cells may contain more "target" cells than the established human cell strains which probably are composed of more selected kinds of cells, and subsequently the former could be more susceptible to the postulated transforming factor(s) than the latter. These findings seem to indicate that human leukemic cells may release some factor(s) endowed with a capacity to induce morphological alteration of normal human embryo cells in vitro. It is tempting to ascribe this phenomenon to the viral agent possibly associated with the disease. However, taking into consideration the limited quantity of data available at the present time, such interpretation appears to be premature.
Recently, Baluda has also observed the appearance of focus-like pattern of altered cells among cultured human embryo cells treated with a cell-free supernate of cultured human leukemic cells.11 The experiment, however, was not repeated due to unavailability of human embryonic materials.
Summary.-The foci of cells with altered morphology were observed to appear in primary cultures of human embryonic cells treated with the cell-free supernates of human leukemic cells cultured in vitro for three to seven days. The foci were composed of proliferative epithelioid or rounded cells associated with a unique network structure of spindle-shaped cells distinct from normal embryonic fibroblasts of monolayer cultures. No such change of morphology was detectable in human embryo cell cultures treated with culture fluids heated at 60'C for 30 minutes nor with normal tissue culture medium. The implication of such findings is discussed.
